Effects of carboxymethylation by a purified Torpedo californica methylase on the functional properties of the acetylcholine receptor in reconstituted membranes.
The functional effects of carboxymethylation of Torpedo californica acetylcholine receptor by an endogenous Torpedo methylase were examined. Both the receptor and the methylase were purified to increase the level of methylation and the sensitivity of the functional assays. The methylase catalyzed the carboxymethylation of all four receptor subunits (alpha, beta, gamma, delta) with preferential labeling of the alpha and gamma subunits. For all the reactions, S-adenosylmethionine was used as the methyl donor. Functional effects of methylation were assessed by measuring ligand binding and ligand-activated ion permeability responses in reconstituted membranes containing purified acetylcholine receptors. Methylation of receptor to a level of 20 mol% had no significant effect on agonist or antagonist binding nor did methylation affect the transition from low-to-high affinity binding triggered by agonists. In contrast, 20% methylation led to a 20% reduction in the agonist-stimulated flux of cations across the receptor-containing membranes. The results suggest that methylation inhibits the ion permeability control properties of acetylcholine receptors.